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Learning Priorities

CardiovaSCUlar, Describe the direct impact of immersion 1o the cardiovascular and pulmonary systems and
g the current evidence 10 sSupport aqu care

Respiratory i LN e

lmpalrments and st and doscribe . s a90ns for supervis 2

activities in the aqu:

Aquatic Therapy

Compare and contrast the relative effort between various aquatic cardiopul monary
e activiies

Holly Lookabeugh Deus, P, DSc, GCS, Explore opportunties to create meaningful cardiopulmonary treatrment in the aquatic
OneCs, CU, CEEAA emdronment

Centition Balance end Falts Protas sonat

Identily meaninglul goals and effective tmatment intervertions for cardiopulmonary
populations in 1he poo

Heart Rate Change after Immersion
PHYSIOLOGIC RESPONSE TO IMMERSION Past Pool Course Data Summary
Chest Water immersion R Wy (data collection from past CCC classes)
Increased hytrost @i pressure °
increnses vencus and hmphatc
e blood flow BTralOne
Central Blood flow and carciec ond (=10 ,p ool
volume increases Incrossed
Stioke voluma increases b ey Increase relmmion s i
anc hoart rate cecreases Dectease blood pressure
Incraase peripheral blood -10 4—
6% increased workof flow [
Cargis ouputinciesses breathing WOV SRR
Incroased ciuresia

&« -
&, ¢ Cardiovascular-
C s -
« Kosonen T, etal 2006 .y
General « Examined healthy ve. cardiac co:&pmmhse: Aquat|c Treadmlll Tralnlng
i ith 6 basic aquatic aerobic exercises s
Foundational i - -
Research about e e oy ot citly “Aquatic treadmill training but nat land T \
4 » Walking in place in water - easiest; cross country training ly v
Aquat]cs and ‘*1."9 Em&| challenging blood pressure and pulse pressure ;:f:::l" ::':"I‘: :;‘:‘” "““
CP: Older and + Aquatic exercise is appropriate for cardiac during stages of exercise stress and ‘ 1o Faprodin) € balancep:'n.a:’i
N conditionkg recovery. Increase in skeletal muscle pd : ghl intensity trdl gz
ewer + Jug Betal. 2022 endothelial nitric oxide synthase after | | 2ffected weig Sl
« Compares the impact of short-term 14-day water training accurrad in only the aquatic bearing, stance (RPE - 14-19)
fand-based exercise training on heart rate 8 phase and effective at
varfability (HRV), an important indicator of heart group. Both groups had bwy.m“’ emotional managing
health and VO2 improvements. ptoms of
. d selected HRV s, this
mode of exercise is sale and may be benelicial in 2013 <Lambert et al 2014-Parketal  2014-Bresseletal
patients with CAD. (sedentary adults) (Post Stroke) (adults with 0A)
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‘Water

Cardiovascular- Aquatic Ex/ Swimming

exercise Running, cycling,
swimming ‘Aquatic programs ... and ewimming groups resulted ina
progrem can have positive significant decrease in BML, The
holds effects onimproving quadriceps peak torque Increased in
potential for physical fitness and the swimming and cycling groups.
social soclal behavior in Total cartilage volume decreased in
children with CP...a the running and cycling groups after

improvement.

y 12 weeks of training, without any
igni 1t change in the swimmin
powerstriding, and control groups.

variety of exercise can
be used i

g |8
the most com moﬁ

EN
Cardiovascular - Deep Water Jogging

Deep water running
as effective as land-
based exercise
regarding pain
however, it has more
advantages related

to emational
aspects.

High intensity deep water
running with wet vest
improves submaximal

work capacity, maximal

aerobic power, and
maximal ventilation with
the effects transferable to
land-based activities’

—

‘Addition of deep
water running to
general practice
was more
effective in
reducing pain and
disability than
standard general
practice alone’

2010-Panetal 2006 - Assis etal 2006 = Broman et al 2012- Cuesta-Vargas
(Autism) :.'i;":l':’:u';"é‘o)@ 2014 ~Lu ot al (hoalthy younsg adults) (fibromyalgia) (Ederty women) WEAE (onio L5
7 8
3N
Cardiovascular - Shallow Water Jogging Quick Peek at Aquatic Activity and Effort
rn——. = }‘A " ;:’:——— "

“Water running ‘Vertical forces ‘Vertical peak

Stationary running sprint

corresponded to 0.80 and 0.98 and loading shows 17% decrease in
times the subject’s body weight rate are lower cadence and 58%
atthe chest and hip level, inwater, decrease in peak vertical
respectively. Anteroposterior though the ground reaction force
forces corresponded to 0.26 and values are (Fymax) when compared
0.31 times the subject’s body increased at todryland. Changesin
weight at the chest and hip 1@ higher * cadence did not effect
respectively’ Fymax.
2010 - Haupenthal et al 2012 -de Brito 2015 - do Brito Fontana
(healthy) Fontana et al et al (healthy)
(healthy)

Videos

Videos

12
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Monitoring K

Brannen Seals for

[Rating of Percelved Fxertion |

|

BORG Scal p | Deep Water Running - Athtetes
2 | Gemen by ke [m‘n.nrn‘mm‘,w |} ; — : —— « Sevars cardiac/pulmonary issues -
L) 2 | 1| aortic valve replacement, dyspnea, COPD.
0 Very i |2 | 2 - asthma
N ' I + Have asthma inhaler poolside
[ 4 . 1 * Make sure patient passes cardiac talk
e e - Cardiopulmonary PRy b ]
AL PPV VAVOIR Nt s e 0%, 1 . 0 aturation at or above with
2 ' : =N Precautions Xsap 02 saturation at 90
] Mee exercise.
1 s = " low 15071 ring exercise an
N Ve ey Yohwan Talk Test for Cardinc Patient + BP below 150/100 during exercise and

£ Mow yue tohwi EErTTyv e - ———— 4 1 or for otens on as she leaves
" B Moo wen Work athighest intensity possible ;:n mon hypotens:
20 | Eove aty ag | YO0 PO o done x that still allows you to carry on a
g e W] ann [ a

Do) Wea thin eovey of beeth comfortable conversation.

2016-Rood ot ol and 2014 Parainger ot al
2016~ Alberton et sl (Validation ot RPE In s quatie
werting)

13 14

(talk teat tool for Intensity prescriptic |

Case Study - Monitoring

Dx - Aortic valve replacement,
COPD, Bknee OA

6 minwalk test - 550 ft —with 3
breaks. Could walk maximum 48 sec
before needing to take break.

BP - supine and sitting 140/80
BP - standing 110/70

(note drap in BP - orthostatic
hypotension)

15 16

Monitoring Examples Example Cardiovascular Training for
Cardiac Compromised Patient

Time for break Activities varvbased on condition of patiant:

(02 sat low)

Looking good ag
i

Warm up: 10-min (Borg scale 9-11/20 or RPE at 3/10)
Target zone: 20 min of Interval Training
2ta 8 min on (Borg scale 13-15 or RPE at 8/10)
1to 2 min off (Borg scale 12)
repeat cycle
MONITOR USING TALK TEST

Cooldown: 10-min (Borg scale 9)

17 18
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Example Cardiovascular Training
for Athlete
RecoWaterBunning with beltand.
waves

Warm up: 5-min (Brennan Scale lovel 2)

Target zone 1: 20-min (Brennan Scale
tevel 3); cadence at 75 bpm

Target zone 2: 10-min (Brennan Scale
level 4); cadence at 90 bpm

Cool down: 5-min (Brennan Scale level
2)

Example - Cardiovascular Training
General Population

licading watecindecn end,

Warm Up:  10-min straddling noodle (Borg -
scale at level 11 -fairly light)

x4
Target zone: 15-min without equipment (Borg P a 4
scale at level 13 -somewhat hard) and cadence
at 65 bpm

Cooldown: 5-min straddling noodle (Borg scale
at level 9 -Very light)
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Cardiovascular Health and Aquatics

* Explores the cardiovascular
effects of long-term aquatic
exercise in older adults in
comparison to thase who are
either inactive or engaged in
land-based /mixed training by

exercise modes ( land or aquatic)

aquatic exercise as 3

QRVIRERARISE-ETIE I CT

low Mediated Dilatation (FMD)
was the primary studied
outcame.

* Reported nprgvemsiiincadamiclal

adiesaimice and mace il
\akaliobserving no differences between

+ ¥indings provide evidence for the role of
weidacaog

\BAQUanCys. land-based setting. g "

izakis M; Hunt B.E.; W

N

Impact on Peripheral Arterial Disease

Although land-based exercise
therapy is effective for reducing
arterial stiffness and blood
pressure in patients with
peripheral artery disease (PAD),

herapy may have ¢

n patients with PAD

heated-water exercise therapy

demonstrates greater benefits

on vascular function.

nical

mplications for Improving quality of ife

%

2020; Park SY, Wong A, Son WM, Pekas E.
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@
Effectiveness of Aquatic
Circuit on CHD

. mmmm mmmw-«uunuy
shear stross o an acdtionel
Fhrterngeity Guwg exorcies

+ This stuoy compared (he effects of waler based
Gkl axarcis Unirc (WEX) ars gym based

. rlu-m,mcuu?m-mwm H
it s Lraining was wol lolaraod and
Wproved vascular enockhelial funcion In peopke
it slidio Corunary ot diseuso

+ Scheor A, elal, 2023

+ Investigation of the effects of waterb

Effects of byl o

Aquatic .
Cardiac
Rehab

ummmda fler CR
. smdmmmbaud(:ﬁhanmb

\nmqpnqCRahrCl
+ 2024, KselaJ, Kafol J, Vasic D, Jug 8

NMMDMCR

vasodilaion (FMD) 3
suwln ICAM, mmm

years
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‘-Q\ Aquatic Exercise and | fypertension;
Post-Exercise Hypotension

“There ks a

reduction in er-based and aquatic exercise
the vascular Water density and hydrostath ; Al cardiovascular
tone and peessure contribute to bower Btey ealthy and cardiac
peripheral candlovasatar demand than patients a greater inc
vescular Lnd based ex and orthopedic cardiac output and pulse pres
resistance...” Injury. This suggests the during water immersion exercises than

possibility of A serving
several Individuals of different

those performed on land. These
alterations are observed at rest and
during exercise

2007, Schepn et ol
2008, Mouret et
» 2000; Gabreilsen et al; 2007; Schega et al; 200
Schmidt et al; 2008; Mourot et al

Other Clinical Pearls Related
to Aquatics and CP Impact

There are very few tudies that have compared the

chronic effects of AE and LE on blood pressure (BP)
control. lunlac et al (2019) observed that eiderly
hypentensive individuals trained in an aquatic setting
had lower baseline 87 during the daytime.

* Quapthaietal (202() research data show a better
lipid profile for AE comparad 1o LE.

* A dudy examining patie th stable chronic heart
failure showed that AE h: Adi
endothelial function because th
effectively increases the basal level of plasma

nitrates (Mouat el al_2009)

* Note: AE = Aquatic Exercise and LE= Land based

Exercise

25
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1 Cardiovascular and Strength Training
Consider * Water immersion decreases the vascular tone
Addltloﬂal CP ;g total peripheral resistance (Mourot et al.,
2009). A High intensity deep water
ImpaCt Of % g‘:;’,zg‘hb';t”'%: such as ‘““”;’"‘“ activity ‘Resistance and acrobic exercise endurance ex provides
Aquath u n;nd . DRTOrecoRion reflex. performed either on land or in increased cardicrespiratory
H ‘water can both improve cxercise responses and si
ExerC|se ;;sodilalatlon ‘amals? mpcnart:;d;l:w:. tolerance and muscular strength improvement in strength
A '€ mean maximum increases in N an 3 = * -
DBP with aquatic treadmill were significantly con:?i b ,‘i? ﬁf,i: -
smaller than those of the land treadmill walking, SIeEenng €.
better tolerance for stroke patients (Yoo et al.
2014). 2007 -Volaklis etal (CAD) 2015 -Kanitz et al (elderly men)
& dc \
>3 5
Cardiovascular— Dosage

“Treatment duration of 60
minutes, frequency of three
sessions per week and an
intensity equivalent to 60%-

80% maximum heart rate were

‘Energy expenditure during
a 40 minute aquatic
exercise session met

national recommendations

for a daily moderate-to-
bout of

the most commonly rep: d
exercise components’ *

2009 - Perraton et al i,
(tibromyalgia)

activity.

2014~ Nagle et al
(young adult women)

Cardiovascular - Metabolic Syndrome

Combination of aquatic and land
was better than either alone.
Triglyceride and waist *

Aquatic exercise program

improves metabolic profile,
circumference was significantly quality of like and physical
decreased -HDL-C was activity level’

significantly increased.

2013-Yoo etal 2014 -Cugusietal
(elderly women with lic sy ) (men type 2 di
maellitus)

29
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Cardiovascular - Neurologic Dx

3 hours after nquotic
treadmill walking
patients showed an
increase in systolic AP
but reduction in
dlastolic BP. 9 hours
after the TMW showed a

‘Water-based
exorcise program
undertaken as a
Lroup program may
be an effective way
to promote fitnoss

Beneficinl effects

of endurance

trainir

Indepen

training setting

Cardiovascular - Blood Pressure

Reduction of systolic
BP after both land and
water training when
compared to control
group,

Comparing 3 different types

of aquatic cardiovascular

exercise (running, rocking
and scissor kicking) =

rocking lowered diastolic

(water bike or cycle
y

decrease in both SBP
and DBP.

in people with
stroke.

BP and mean arterial
pressure X%

2014 -Chien et al
(postmenopausal women)

ergometer)’

il
2013 - Bansiat al (MS)

2014 -Arca et al
(postmenopausal
hypertensive women)

2004-Chu etal
(post stroke)

2015-Lai et al
(post stroke)

31 32

Cardiovascular — Heart Rate Cardiomyopathy

ut of moderate
intensity aquatic exercise

Higher HR and lower BP
when exercising with

HR lower inwarm This paper presents a selection of published Aquaticesiciss

5 ma; it 2! sion, balr
waterthan onland high intensity in warm y have a positive - literature on water immersion, balneotherapy, S saleand
during low-mod ex water (96.8 F) when influence on prothrombin aqua exercises, and swimming, in patients with men:c o
b oeyad 3 time (PT) with greater left ventricular dysfunction (LVD) and/or stable - :
intensity but durin, compared to cold water L i with
By e P changes inthose chronic heart failurc (CHF).... Based on these pecopew

high intensity ex
HR similar. *

(82.4F). Vo2 and RPE
similarin warm or cold
water.

stable heart

failure. b

individuals exhibit greater
increase in HR during

findings, clinicalindications for aquatic
therapies are proposed’

2008 -Meyeretal =~
(compromised left ventricular function
And congestive heart failure)

2014 -Beltrame et al.
(haemophiliac)

2015 -Adsettetal 55
(stable heart failure)

2006 - Miyamoto et al
(healthy athletes)

2015-Bergaminetal
(Elderly men)

33 34

N £}
Cardiomyopathy — Decision Making

Pulmonary - Swimming/ Continuous Activity

Increase in aerobic
fitness and decrease in

NYHA (New York Heart

= ~No Pool
H)=loas than G vwsoks Assoclation) Functional

Regular

Myocarditis — less than 6 months — No Ciasaification of Heart Fallire swimming can asthma m°'b'd'w.' There Swimmers
Fool assistin Is no conclusive
Severe/Unstable CHF - No Pool I1- Stight limitation with ordinary mucus d that

physical activity results in clearance and swim training causes a respiratony
Allgther symptoms improve d In /. bt
NYHA I - OK for pool -~ monitor in pool ventilatory induced indoor soccer

11 - Marked Limitation with light

players.
activity but comfcrtable at rest

NYHA Il end can tolerate > 30%
increase in stroke volume - OK for pool -
monitor closely

NYHA Il but cannot tolerate > 30%
increase in stroke volume ~ No pool
NYHA IV -~ No pool

IV - Severe limitation and unable to
carry on any physical activity
without discomfort and may even
have symploms al rest,

1981-Zachetal 1992-Bar-Oretal(Asthma) 2012-Santosetal 2014-Jungetal
(Cystic fibrosis) (healthy boys) (sch)

35 36
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Pulmonary Dysfunction
flexibility, nerve giides, walking FW/ BW
Water-based exercise training Watbril Jekarcieaivdthe
offers advantages over land BAUBIS ardroRIvant s vwall 4 n Jtes a1 target HR (60-70% of Max
based training in improving Ao on i Soonte b b cOBS Sample Aquatic HE)
endurance exercize capacity. J
High progiam adherence and C-p [reatrnont
LIte evidence exists completian noted and 89% of ’I' { .
cx;mm-r:mo tong term participants indicate they would 45 min Rx 0 chies v' oReditn heis
bglbosrdedseinoizadaor continue with water-based excrRo it Lol
exercise training'
2013-McNamara ot al 48 2015 < McNamara ot al § minuved cooi-down
(corp) (COPD with physical co-morbiditios)

37 38

Key Points - Cardiopulmonary

Consider all iopul y related when
aquatic-based exercise

{Monkonng Is absolutely critical. Teach self-monitoring and use tools for

finite, objective readings, too. Document!

Aquatic Management of
Edema and Lymphedema

cardiac and pulmonary systems

[Immemun alone -~ without exercise - creates a measurable effect on the

The aquauc environment might be the BEST setting for cardiac rehab for
ith i of arthritis or icalimpairments

39 40

&, Typesof Edema— Lymphedema * ARaviow of General Treatment Exarcisa Principlas
for Lymphodo

; Lympn tiowis
accelerated by pressure; in fact, 2-3x more when
moving

" i * De breath
Inthe simplest terms, edema occurs when excessive fluid exists between cells in Ussue. A lym;hnﬁ:dh a"m"&.‘c e
* Types of edema (lor this presentation) Aquatics and venous arch)

. - ra r * Evidence teils us that exercise (s not effective for
| O ol e capiisny el Lymphedema reasomg b wow 1 4 Lo acthn AR
1 SR needs to be mildly resistive - perfect for pooll (more

# Chwonic.»Vancoss inmslticlency g 1 effectve with UE than LE) 2-3#0n tand

+ Mcro-Giroulation issues - phiebils, venous value or mechan/cal recommended. Use the Wscosity of the water for
+ Chronic-Congestive Heart Failure resistanca!

* Systemic insufficiency (pump) * Itthe imb stans 1o swell wm\_wmn s nct
* Chronic~Lyn handling the increased flow, 10 work on
gt s OB LIS ST S
, 1y col ’ mpairmen
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+ Consider the tm
inflammatory proceas
con's

1 he normal
weigh pro's and

* * Thipk abo: ecy Of retum to sport/activ
Aquatlc Thipk abrout urgency of retumta sporvactity
* Consider the advantages of both compression
Therapy and and unweighting
Compressi * Ghnagcoasdealons. -
p on * Challenges and benefits of co-morbidities in
aquatic Setting

* Easior movement potential with compres
benefits and no compreasion band,

* Opportunity for sell lymphedema atrateg es
plus simultaneous use of hydmostatic pressurm

* Possible oppertunity for more motivating
maintenance stratogies with hgher
compliance, and more

Hydrostatic
Pressure

Compression
from distal to
proximal

Increased
beneft wih
movement

Critical thinking support

Facilitated / easier
movement in tha

Potential for client
motivation and
compliance

n

: LONG
mprovernen
£
turbulence and TERM
CLINICAL
viscosity i
Proven evidence of SUCCESS!

Opportunity for self
management (lymph
drainage) with

mpact on pain,
ROM, strength,

endurance, and
compression impact QoL
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L3N
Edema
Significant “Moderate-quality evidence
decrease in ankle that aquatic therapy in “A specifically
girthwith combination with land-based designed aquatic
immersion found therapy i isableto
in Division Il outcomes, knee range of positively impact
players who motion , and edema chronic leg
sustained grade | compared with land-based swelling..”
ankle sprain. therapy alone.”
2001 -Geigle et al 2015-Gibson et al 2017 - Gianesini et al
(collegiate (Knee or Hip Replacement)  (chronic LE edema)
athletes)

Lymphedema

(breast cancer)

Asignificant ‘Aqua
immediate and
insignificant

long-term

onlimb volume
was noted with

2001-Jamisonetal 2010-Tidharetal 2014 - Letsllier otal2015-Dionne et al 2018 - Yeung et al
(breast cancer)

todto Water-based
vigorous

lymphatic and land-
therapy group ptenaity based care
effect showed SqUARIc similar
improvement eining outcomes to

increases improve

functional lymphedema
quality of life. EEAcEy S status. ¢

with pain, arm
Aqua Lympnzmcé disability and
Therapy.

(breast cancer) (LElymphedema)  (lymphedema) "+’

45
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Treatment
Sequence: Using
the Evidence
(Land and

Aquatic)

Start 2t the addom en - viow SHestand bl ;
Brouthmg 43 1e0a) - 10

nades it amat

amat- (res covemd o

47
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* Walking walking walking of course!

* Arm dmg through water

* Walk forwards and backwards for LE
Aquatic Exercise
Recommendations for
Patients with Lymphedema
based on Tidhar protocol
for breast cancer survivors

puMping and activation of different
muscle groups

* Fist squeezes with arms in vertical and
then self lymph massage - start proximal
to “clear”, then start further and further
down the arm, moving fluid from distal to
proximal

* LE strategies - need assistance and in
supine floating position

* Deep breathing throughout treatment

* Turbulent exercises - aqua Jogging
unweighted or partially weighted, arm
circles - multidirectional and multispeed

Pull it all together — Case Study

49
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Hx/Dx: 49 yo; stage Il ductal carcinoma - left breast;

r y S months ago; y 21 weeks:
rediation therapy 6 weeks. stage | tymphedema

CLOF: activity tolerance: 10 minutes; fatigue persists
after resting/ Sleep. Unable to work - previous
occupation - teacher; difficulty with ADL's. Lives with

husband.
PT problems:
1. CRF (cancer related fatigue - not relieved by rest)
Poor M to chal -pulse Y Release of lymphatic
drops to 88% cording;
2. Restricted lymphatic cording and stage 1 lymphedema Opening axilla web;
3. loss of ROM L shoulder; ing Trunk and
fythm UEROM

in

4.Ger deconditi and
core and LE's - all major muscle groups

Manualrelease with less pain than
if done on land

More intensive and selective
myofascial release

51
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More views of UE techniques

.l
‘_~ ”

Key Points — Edema and Lymphedema X

* Remember that hydrostatic pressure is always at work while a
body part is submerged in water

* Every therapistis able to help jumpstart the lymphatic system -
even without advanced training and certification

* Movement plus manual lymph drainage strategies work best
together

* Know your lymphatic specialists in your area and work together
on compliance with programming for best long-term results

* Always know the SOURCE and differential diagnosis of of
edema/ lymphedema before deciding on a course of treatment




